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Abstract: This paper is aimed to investigate the fatigue assessment of aluminium alloy 
606lspecimen, one of the widely used aluminium alloys in the production of mechanical 
components. The alloy possesses the ability of critical failure caused by fatigue when they are 
subjected to dynamic responses in automotive-type components. The specimens were prepared 
according to the ASTM E606 and ASTM El820 standatds which were then subjected to two types 
of cyclic loadiig amplitude modes namely constant amplitude and random amplitude. The effort is 
initiated by implementing fatigue data editing approach for random amplitude signal, the 
conventional method, the finite element method (FEM) and fatigue assessment determination 
through the statistical method of root mean square (r.m.s) and kurtosis. The input and edited signal 
acquired will be analyzed for the prediction of the fatigue damage based on the sh in  model 
approaches, i.e. Coffm-Manson, Morrow and SWT. From the results obtained, both edited and non- 
e d i i  signals' load display the same amount of fatigue damage to consequently decmse the 
analysis duration. In addition, the FEM was found to be the best approach for estimating the fitigue 
life. This research has finally revealed that the higher cyclic load amplitude will only diminish the 
fatigue life of a specimen. Furthermore, this fatigue assessment study will Look forward to improve 
structural engineering development in monitoring components and consequently access the damage 
prediction variable which could later be implemented to the manufacturing industry. 
Introduction 
In material eng inee r ing , f a i l u re  is caused by repeated loads acting on a machine wmponmt 
or structure. Traditionally, fatigue life is divided into two, which are theinid p e n 2  and crack 
growth period [I]. There is indeed no clear percentage to determine mechanical failures, but the 
literatures suggested that between 50 to 90 percent of mechanical failures are caused merely by  
fatigue [2]. 
The objective of time-seties analysis is to ultimately determine the statistical characteristics o f  
the original function by manipulating a series of discrete numbers [3]. These discrete numbers will 
be analyzed using necessary statistical method which can evaluate and assess fatigue damage. This 
fatigue damage was probably caused by the dynamic responses acting in automotivetype 
components. 
Aluminium alloy 6061 is a precipitation solidifying aluminium alloy, containing magnesium and 
silicon as its major alloying elements, which have excellent mechanical properties and display good 
weld ability. Aluminium alloy 6061 is widely used by most industry sectors, especially 
in manufacturing of aircraft structures, such as fuselage and wings, more commonly in home-built 
aircraft than military or commercial aircraft [4]. It has been selected for this experiment due to its 
application in automotive-type components that exhibit cyclic loading and its Low cost 
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which indicates a distribution of the normal Gaussian behaviour on a discrete data However, a high 
kurtosis value would indicate that there are many extreme values on the Gaussian distribution. 
Thus, according to the relationship, statistic method by using r.m.s and kurtosis may be used to 
predict fatigue life of aluminium alloy 6061. 
The fatigue analysis was performed using three strains approach, which are Coffin-Manson, 
Morrow and SWT on the discrete data obtained. Coffin-Manson approach was used to more 
precisely d e h e  the constant amplitude fatigue damage, which shows that the percentage reduction 
in fatigue life is 0.52% to 0.76% more accurate. Meanwhile, the SWI approach was used to 
determine fatigue damage on the amplitude of random experience percent reduction in fatigue life, 
which is 0.26% to 0.43%. The relationship between the signal behaviour and fatigue life can be 
expressed in statistics in which, a high r.m.s value indicates high fatigue damage and shorting the 
fatigue life. The relationship between the root mean square is proportional to the fatigue damage, 
and this relationship can also be used in the application of statistical behaviour of the kurtosis. In 
addition, the results of lower fatigue life obtained from the FEM compared to the conventional 
method show indication of the fatigue life more accurately. This i s  because, the result of FEM is 
influenced by geomehy, applied loads and material used to produce these components, while the 
results of the conventional methods are affected only by the material and applied loads. 
Table 2: Fatigue damage input signal according to strain life model 
Table 3: Fatigue damage editing signal complementing the strain life model 
Type of Amplitude 
Uniform Amplitude 1 
Uniform Amplitude2 
Random Amplitude1 
Random Amplitude2 
Fabgue Damage (damage per block) 
Morrow SWT Coffin-Manson 
88.4 x 10" 55.4 x 10d 116x 
73.8 x 10" 28.6 x 10" 121 x 10.~ 
75 1 x 10" 96.9 x lo6 55 6 x 1 0 ~  
33.0 x lo6 38.2 x 10" 28.1 x 
4 Conventional 
Method Life 
z Flfi~tc Clcnie~it 
Methoderfe E606 
F~n~ teC lmen t  
MeLhod l t le  €1820 
Type of Amplitude 
Random Amplitude 1 
Random Amplitude 2 
Fig. 2: Graph of fatigue life (log) versus the root mean square (r.m.s) 
Fague Damage (damage per block) 
Morrow SWT Coffin-Manson 
75.1 x 9 6 . 9 ~  564x 10" 
32.9 x 10.~ 38.2 x 10.~ 28 1 x 10" 

